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originally isolated from a freshwater lake. A total of 2,445 proteins identified under at least one of the four growth
(Science 240, 1988, 1319-1320) Control Conditions 0.3 mM Chromate conditions.
B Amino Acid Biosynthesis (1) 128 proteins differentially expressed with respect to the control after the

@ S. oneidensis MR-1 has the ability to reduce toxic
metal ions [e.g., Cr(VI) and U(VI)] found in
industrial and governmental waste sites.

addition of 0.3 mM chromate (42 up- and 86 down-regulated).

96 proteins were differentially expressed after 0.5 mM chromate
introduction (43 up- and 53 down-regulated).

A total of 92 proteins were differentially expressed after exposure to 1.0 mM
chromate (66 up- and 26 down-regulated).

OBiosynthesis of Cofactors,
Prosthetic Groups and Carriers
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¢ Cells were grown and exposed to three different HCell Envelope (3)

metal concentrations in order to probe the dosage

response of S. oneidensis MR-1 to Cr(VI) in the
form of chromate.
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Cellular Processes (4) # A total of 29 proteins were differentially expressed over all

three chromate concentrations (See up- and down-regulated
proteins tables).

@ The 30-minute time point for the 1.0 mM chromate sample
analyzed here is similar to our 45-minute 1.0 mM chromate
shocked sample (Brown et al/, MCP, in press).
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4 Protein fractions were digested with trypsin and
analyzed with a multidimensional HPLC-NanoESI-
MS/MS protocol. |

€ The goal of this work is to identify protein
components of pathways/mechanisms responsible
for both detoxification and reduction of chromate. JiLal

BEnergy Metabolism (7)

OFatty Acid and Phospholipid
Metabolism (8)
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i 60% of proteins identified as differentially expressed after 45 minutes were
n B | also at the 30-minute time point.
Al .h.l..m| - 452 BHypothetical Proteins (9) m402 @ A putative azoreductase (SO3585), a glyoxalase family protein
(S03586), and a hypothetical protein (SO3587) are identified
only under chromate conditions (See Figure 2), and may be
involved in a detoxification mechanism for chromate. Studies
are underway to determine whether these proteins function in
a complex and whether the putative azoreductase can reduce
Cr(v1).
S03585 and SO3586 were found to be up-regulated at both the mRNA and

OMobile and Extrachromosomal

Figure 2: The ion chromatogram from the 0.3 mM chromate 1mM Chromate Element Functions (10)
sample illustrates a full MS scan that contains a peak at BProtein Fate (11)

m/z 638. This peak was subsequently isolated and
fragmented giving the third spectrum, which contains the
sequence of a peptide from SO3585 (see Figure 3) that was
identified up-regulated at the 0.5 mM and 1.0 mM chromate

OProtein Synthesis (12)

Bpurines, Pyrimidines,
Nucleosides, and Nucleotides

levels. (13) protein level after 45 and 90 minutes of exposure to K,CrO,.
N " ORequl A 14 In this dosage response study, at a concentration of 0.3 mM chromate,
. Pmt_e_'ns P"Ot_“-‘_ms Average egulatory Functions (14) S03585 (3 peptides) and SO3586 (3 peptides) were identified at the protein
Condition Idenllfl?d 1 Identified 2 Sequence Bsignal Transduction (15) level, but were not differentially expressed.
pep pep* Coverage® 5 a6 At the 0.5 mM chromate level, SO3585 was identified as up-regulated,
Transcription (1 however SO3586 and SO3587 were identified with 3 peptides each but not
control 2593 1975 35.6% up-reguiated pep
B Transport and Binding Proteins :
0.3mM 2419 1864 32.8% 17) At a concentration of 1.0 mM chromate only SO3585 is up-regulated with
a identification of SO3586 and SO3587 by 4 peptides each.
0.5mM 2393 1813 37.0% Unknown Function (18)
1.0mM 2630 2085 37.5% 458 414 Metal - Eﬁti;auce"ular
Figure 1: Atomic force microscopic image of S. oneidensis MR- Total 2445 Siderophore
1 grown under physiologically optimal conditions. The arrow otal non-
points to the flagellum with other unknown appendages redundant

viewable around the cell. (Micrograph courtesy of K. Chourey) ‘identified with at least 1 peptide per protein

#identified with at least 2 peptides per protein
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dosage response samples. The functional category of Energy Metabolism (7) demonstrated the greatest
& Peptide identification was completed by the search engine @ Up-Regulated Proteins under Chromate Dosage Conditions number of down-regulated proteins identified under all dosage conditions with 5
out of 13 proteins annotated under this category.
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& Semi-guantitation: Proteins were considered differentiall y After exposure to 0.3 mM and 0.5 mM chromate; 15 out of 86 and 9 out of 53 proteins
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